Through support of this grant, a number of research projects on vortex dynamics and rarefied gas dynamics were completed. A few of the most outstanding results were the following: (1) An analytic theory for singularity formation on the fluid interface in the Rayleigh-Taylor problem was developed and shown to agree with numerical results, (2) Singular solutions were found by direct computation for Moore's approximation of the 3D Euler equations for axi-symmetric flow with swirl, "mmm (3) Generic form of singularities for hyperbolic and elliptic equations were classified using catastrophe theory. The results were applied to shock waves, vortex sheets and (in preliminary work) patterns in convective flows, (4) A careful set of controlled numerical experiments were performed for quasi-Monte Carlo methods, clarifying the sensitivity of this method to smoothness of the integrate and dimension of the integration domain, and (5) Standard Monte Carlo methods, such as acceptance-rejection, Feynman-Kac integrals and diffusion Monte Carlo, were modified to increase smoothness and decrease dimension so that quasi-random sequences could be used effectively. .. Through support of this grant, a number of research projects on vortex dynamics and rarefied gas dynamics were completed. A few of the most outstanding results were the following: * An analytic theory for singularity formation on the fluid interface in the Rayleigh-Taylor problem was developed and shown to agree with numerical results.
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